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HTDROPHIUC REKIN INHIBITORS, THEI R PREPARAnOW AHP USE 

The present invention relates to novel hydrophilic renin inhi- 
bitorst their preparation and use as veil as pharmaceutical com- 
positions containing them. 

Especially the invention provides hydrophilic renin inhibitors of 
formula 



wherein 



0 
*t 

Rj-0.(.(CH2)o-0),.(CH2)«-^-C-A-B.C-D I 

is -0-, -NRi- or -CH,, whereby Rj signifies hydrogen 
or a straight-chain or branched (Ci.5)alkyl radical, 
is hydrogen, a straight-chain or branched (Ci-:o)- 
alkyl radical or a sugar radical which is bonded as 
a glycoside; an optionally substituted, saturated or 
unsaturated, straight-chain or branched (Cj.jo)- 
alkylcarbonyl group, (Cj.« )polyhydroxyalkylcarbo- 
nyl-v a phosphoroyl-t a bis-(dimethylamino)-phosphor 
oyl-t a sulpho-, an aroyl-. a heteroaroyl-, an aryl- 
Ikylcarfegnyl-, a heteroarylalkylcar- 



bonyl- or a biotinyl group, or 



- 2 - 



100-7182 




Ri signifies a group of formula 

•^16 

>^ 

h7 

0 

vherein 

Ris is hydrogen or a side chain of a D- or L-amino atid, 

and 

Ri« and Kn are the saffle or different and respectively signify 

hydrogen. (Ci.s)alkyl, (C,.s)hydroxyalkyl or (C,.,)- 
aninoalkyl, or 

Ri signifies a group of formula 



N-(CH,)p-E- 



vherein 

Ric and Rx? art defined as above, 

p denotes a whole number from 0 to 5 and 

0 
tf 

E signifies a bond or the group -C- or 

Ri signifies a group of formula 

F.(CH:)p.E. 



vherein 
p and E 

F 



are defined as above, and 
denotes groups of formulae 
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or 



whereby 

R2 
m 
n 
o 



is defined as above* 
is a vhole number from 1 Co 20, 
is a vhole number from 0 to 5, and 
is 2 or 3, 



A, B and C are the same or different and signify a bond or a 
group of formula 




wherein 

R2 is defined as above, and 

Rj signifies a hydrophilic or lipophilic amino acid 

side chaint or 

Rj and Rj together form a -(CHa)o- chain, wherein o is defined 
as above t 

D signifies either a group of formula 



H^S '^6 



y 9 

0 "^lO 



wherein 

has the same significance as Rst 
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is a hydroxyl or an amino ^roup, and 
.R« is hydrogen r or 

R5 and R< together form an 0x0 group, 

R7 and Rt , independently of one another, signify fluorine or 
hydrogen, 

R, and Rio are the same or different and respectively signify 
hydrogen, a straight-chain or branched (Ci-5)-alkyl 
radical, or they respectively signify a group of 
foraula 




0 



vherein 

Rii signifies a straight-chain or branched (Ci-5)-alkyl 

radical or a straight-chain or branched (Ci.5)- 
hydroxyalkyl radical, 

R12 is a hydroxyl radical, a straight-chain or branched 

(Ci.5)-alkoxy group, an amino group or a (C1.5)- 
alkylaaino group, an aiiiinofflethylpyridyl group, a 
benzyl group or a group of formula 



H 



R 



vherein 

Ri and a are defined as above, or Ri denote a protected or 

unprotected amino acid, 

X signifies a bond, or denotes -0-, -N-, or -C- 

I / \ 

H Rij Ri4 



. 5 



100-7182 



vherein 

Rti and R14. independendy of one another, denote hydrogen or 
fluorine, or respectively possess the definition 
given above for Rj , or 

D signifies a group of formula 




vherein 

R4, Rjr R»» Rio and X possess the definitions given above, and 

2 is -N- or -CH-, or 

I I 

D signifies a group of formula 

R4 0 

vherein 

R<, and Ria possess the definitions given above, 
and their salts. 

Aiyaaetrically substituted carbon atons may have R- or S-con£i- 
guration. The configurations given in the following formula I' 
are preferred. The hydrophillc renin inhibitors are referred to 
hereinafter as compounds according to the invention. 

In contrast to the conventional renin inhibitors, the compounds 
according to the invention are notable for advantageous hydro- 
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philic properties, and are even partly vater-soluble. The com- 
^ pounds according to the invention have high affinity for human 
renin even in the presence of plasma protein (i.e. they are only 
veakly bonded to plasma protein such as albumin etc.). These 
properties allov the compounds according to the invention to be 
advantageously dif feren'-iated from previously known renin 
inhibitors. 

In Ri of formula I a straight-chain or branched alkyl is 
especially an alkyl vith 1 to 5 carbon atoms, especially ethyl, 
propyl or isobutyl, the sugar radical vhich is bonded as a 
glycoside is for example glucopyranosyl which may be optionally 
0-acylated, e.g. tetra-O-acetyl-glucopyranosyl, an optionally 
substituted saturated or unsaturated (C,.5o )alkylcarbonyl group 
is in particular a corresponding (C4«3o )alkylcarbonyl group, for 
example a palmitoyl, oleyl, linoyl, stearoyl or pivaloyl radical, 
whereby the alkylcarbonyl group may be substituted by a cyclo- 
pentaphenanthrene radical and may denote a cholyl radical, a 
(C3.« )polyhydroxyalkylcarbonyl radical is for example a 
glycerinoyl or a gluconoyl radical which may be optionally 
substituted, and may be for example a penta-O-acetylgluconoyl or 
dibutyroylglycerinoyl radical, an aroyl radical is for example 
the benzoyl radical, a heteroaroyl is for example the 2-, 3- or 
4.pyridoyl radical, especially a 3-pyridoyl radical, an arylalkyl 
radical is for example the benryl, phenethyl, naphthylmethyl, 
p-chloroph«noxypropyl-2 radical, an arylalkylcarbonyl radical is 
for Mamplc a phenylacetyl, bis(l-naphihylmethyl)acetyl or 
p-chloroph«noxy.l,l-dimethylacetyl radical, a heteroarylalkyl- 
carbonyl group is for example a bis.(3-pyridylmethyl)acetyl or a 
bis(A-quiaolinylm«thyl)acetyl radical. In Rxs, a side chain of a 
D- or L-afflino acid is in particular methyl, isopropyl, isobutyl, 
benzyl, hydroxy (Ci. 5 )alkyl, 4-aminobutyl or 2-carboxyethyl. 
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The hydrophilic or lipophilic amino acid side chain in che 
definition of Rj may be for example a isopropyl, n-bucyl, iso- 
butyl, 2-butenyl, benzyl optionally substituted in paraposition 
by a methoxy group, a A-imidazolylmethyl, 2-methyl thioethyl » 
methyl thiomethyl, trimethylsilylmethyl, cyclohexylmethyl , a 
2-thienylmethyl-, an 1-adamantylmethyl or a pyridylmethyl radical 
or a halogen like e.g. chlorine. 

Hydroxyalkyl vith 1 to 5 carbon atoms is preferably hydroxyethyl 
or hydroxypropyl, and an alkoxy group vith 1 to S carbon atoms 
preferably signifies methoxy or ethoxy. 

Preferred compounds of formula I possess formula H 

0 
« 

R^y-o-(CH2CH,o)«y-(ce2 )«y-c-Ay.By-cy-Dy rv 

vhcrein 



Ri' signifies hydrogen, methyl or glucopyranosyl, 

my signifies a vhole number from 2 to 7 and 

ny signifies 0 or 1, 

Ay signifies a bond or proline, 

By signifies a group of formula 



H 0 

vhcreby 

Rjy signifies cydohexylmethyl, benzyl, trimethyl- 

silylmcthyl, p-oethoxy benzyl, 1-adamantylmethyl or 

isobutyl. 

Cy signifies a group of formula 
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H 0 

whereby 

R,y' is n-butylt isobutyl, 2-butenyl, benzyl, 4-imida- 

zolylmethyl or pyridylmethyl. 
DY is a group of formula 




is isobutyl, benxyl or cyclohexylmethyl, and 
either 

signifies a hydroxyl radical and 
signifies hydrogen vhere 
respectively denote hydrogen, or 
together form the oxo group vhere 
respectively denote fluorine, 
signifies a bond or a group of formula 




wherein either 

Rijy and R^^^ respectively signify fluorine, or 




wherein 

R^y and Ri^ 
R^y and R^y 
Rt^ and Ri' 
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Rj^y has the definition n-butyl, isobutyl. 2-butenyl, 

methyl thiomethyl, benzyl, isopropyl or chlorine 
and 

R^jV denotes hydrogen, 

R,y signifies hydrogen and 

R^pY signifies hydrogen, methyl, i-propyl, i-butyl, 

2-butyl or a group of formula 




0 



vherein 

R^y denotes i-butyl or 2-butyl and 

R^^y denotes aminomethylpyridyl. 

The preparation of compounds of formula I is characterised in 
that 

a) a compound of formula 11, 

0 

Rl-0-((CH,),-0).-(CH,)„-W-C-Q II 

wh«r«in Ri , W, o, m »nd n possess the definitions given above 
and Q denotes a hydroxy 1 or a p-nitrophenyl radical, 
is reacted vith a compound of formula , 

B-A-B-C-D III 



wherein A, B, C and D possess the definitions given above, or 
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b) a compound of formula I, vhertin R, is a hydroxyl radical and 
R, is hydrogen, is oxidised to a compound of formula I. 
vherei-n R, and R, together form an oxo group. 

The process according to stage a) is preferably effected such 
that an acid of formula II (Q . OH) is reacted with an amine of 
formula III using processes which are knovn in peptide chemistry, 
e.g. xn the presence of N.N'-dicyclohexylc.rbodiimide or N-ethyl- 
N'.(3-di«.thyl«.i„opropyl).carbodli.ide (whilst adding l~hydroxy. 
benzotriarole) in a suitable solvent such as methylene chloride 
at temperatures between 0 • and room temperature. Alternatively' 
activated acid derivatives (Q - p-nitrophenyl) can also be 
reacted directly with the amine at temperatures between 20 • and 
80 * • 



The process according to stag, b) i, effected such that alcohols 
of the compounds of formula I are oxidised with a chromium 
trxoxide dlpyridln. complex (Collin's reagent) in a solvent such 
as methylene chloride or dimethylformamide. to form the corres- 
ponding ketone. 

The starting compounds used in the above processes are either 
•cnown or may b. produced by Icnown processes, for example as des- 
cribed in the following examples. 

The co.pound, of formula I produced according to the invention 
-.y b. isolated «,d purified by known processes. Racemic and/or 
di..t.r.oi,o.eric mixtures can be separated in known manner. 

If the compounds of formula I contain acidic or basic groups, 
they may optionally also for. salts, for example metal salts such 
as sodium salts or acid addition salts such as hydrochlorides. 
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In the following examples, all temperatures are given in degrees 
Celsius and are uncorrected. 

The compounds given in abbreviated form in the examples are 
written out fully in claim ^ in order of the examples. 

In the following examples, the following abbreviations are used: 



H-Bly-OH 
3EG-0H 
7EG-0H 
PEG-OH 

H-SO^Chatin-OH 

H-Cha(OH)Bly-OH 

H-Chatin-OH 

H-FjChacin-OH 

H-FjChaton-OH 

H-Tnsal-OH 

H-4eg-0B 

Glyc-OB 

AcGlyc-OB 

Stear-OB 

Linol^OB 

Chol-OH 

Dinac-OH 

H-Cha-Ofl 

H-Ada*OB 

H-Thala-OB 

Niacin 



(2S)-2-amino-hex.(4)-ene-carboxylic acid 
3,6,9tl2-tetraoxatridecanoic acid 
3.6,9,12,15,18,21, 24-ociaoxa-pen tacosanic acid 
oligomeric mixture of polyoxacarboxylic acids 
(2R,3S)-3-amino-^-cyclohexyl-2-hydroxy-butane- 

sulphonic acid 

(2R,4S,5S)-5-aBino-2-(E-2-butenyl)-6-cyclo- 

hexyl-4-hydroxy-caproic acid 
(3S,4S)-4-affiino-5-cyclohexyl-3-hydroxy.valeric 

acid 

(3R,4S)-4.amino-5-cyclohi?xyl-2,2-difluoro- 
3-hydroxy-valeric acid 

(4S)-4-amino-5-cyclohexyl-2,2-difluoro-3-oxo- 
valeric acid 

(2R)-2-aoino-3-trimethylsilyl-propionic acid 
2,5,8,ll,lA.pentaoxamyristic acid 
$-D-glucopyranoside 

2,3,4,6-t«traacetyl-ft-D-glucopyranoside 

stearic acid 
linoleic acid 
cholic acid 

(bis-l-naphthylmethyl)-acetic acid 
(2S)-2-amino-3-cyclohexyl-propionic acid 
(2S)-2-aBino-3-(l«a.<l»nantyl)"propionic acid 
(2S)-2.amino-3-(2-thienyl)propionic acid 

nicotinoyl 
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Tmpac 3 , ^ . 5- 1 r ime thoxy phony lace ty 1 

-Clof (p-chlorph«noxy)dimechylacetyl 

H-2eg-0H 2,5,8-trioxaoctanic acid 

H-3eg-0H 2,5,8, 11-tetraoxaundecanic acid 

H-Cha(OH)Bualy-OH {2R,4S,5S)-5-amino-2-N-butyl.amino-6-cyclc 

hexyl-4-hydroxy-capronic acid 

a-Pic 2-arainon€thyl-pyridin« 
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EXAMPLE It Peg^Phe-His-SO a Chatin-NH a 

35 mg of H-Phe-His-SOjChatin-NHj are reacted in 0.5 ml of tetra- 
hydrofuran vith 10 mg of hydroxybenzotriazole, 60 mg of PEG-OH 
and 13 mg of N,N'-dicyclohexylcarbodiimide. After 15 hours, the 
precipitated dicyclohexylurea is filtered off, and the crude 
product is chromatographed on silica gel vith methanol/methylene 
chloride (5 : 95). 

EIAHPLE 2; 7EC>Ph€-Hi3>Cha(0H)Bly-HHBu 

55 mg of H-Phe-His*Cha(OH)Bly«NRBu are reacted analogously to 
example 1 vith 20 mg of hydroxybenzotriazole, 33 mg of 7EG-0H and 
18 mg of N,N'-dicyclohexylcarbodiimlde in 0.5 ml of dimethyl- 
formamide. The crude product is precipitated from methanol/- 
methylene chloride/ether, (a)^® - - 20.9 • (c « 0.2 in CHjCl^), 

0 

EXAMPLE 3; 7EC^Phe>Hl€>Chatin-Leu-a-picoline 

100 mg of H-Phe-Nle-Cha-Leu-o^picoline are reacted analogously to 
example 1 vith 20 mg of hydroxybenzotriazole, 59 mg of 7EG-0H and 
31 mg of N,N'-dicyclohexylcarbodiifflide. The product is 
crystallised froa methylene chloride/ether/hexane. (aj^** » 

- 4.8 • (c - 0.1 in CHjClj). 

EXAMPLE 4; 3EC-Phe^Hle-Chattn>L€u>«-piceline 

100 mg of B-(Phe)-Nle-Chatin-Leu-a-picoline are reacted exactly 
as in example 1 vith 20 mg of hydroxybenzotriazole. 33 mg of 
3EC-0H and 31 mg of N,N'-dicyclohexylcarbodiimide. [a]^^ • 

- 5.2 • (c • 0.1 in CHjCl,). 
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EXAMPLE 5! 7gG-Pro-Ph«-Nl€-Chatin-L€u-a-picoline 

78 mg of H-Pro-Phe-Nle-Chatin-Leu-a-picoline arc reacted 
analogously to exanple 1 with 20 mg of hydroxybenzoiriazole . 
AO mg of 7EC-0H and 20 mg of N,N' -dicyciohexylcarbodiimide. The 
crude product is chroma tographed on silica gel with methanol/- 
methylene chloride (5 : 95). (aj" . - 30.3 • (c - 0.6 in 
CHjCl,). ° 



g^PLE 6: 7EG-TMal-Bly-P,Chatin-HHlBu 

59 mg of H-Tmsal-Bly-F,Chatin-NHiBu are reacted analogously to 
example 1 in 1 ml of methylene chloride/tetrahydrofuran (9:1) 
with 29 mg of hydroxybenrotriazole, 43 mg of 7EG-0H and 23 mg of 
N,N' -dicyciohexylcarbodiimide. The product is then chromato- 
graphed with methanol/methylent chlorided to 10 Z). [a]^' . 
- 18.8 • (c - 1.8 in CH,C1,). " 

EIAHPLE 7; 7EC-Tm«1-B1v-P, Cha taii-tn» B.. 

23 mg of the title compound of example 6 are dissolved in 1 ml of 
dry methylene chloride, and mixed with 130 mg of Collin's 
reagent. After 30 minutes, the product is filtered over silica 
gal, washed with ethyl acetate and concentrated by evaporation. 
(aM« - - 20.6 • (c . 0.3 in CH,C1,). 

223 mff of e.Phe-His-Ch*(OH)Bly-NHBu in 2 ml of dimethylformamide 
are reacted analogously to example 1 vith 60 g of hydroxybenzo- 
triazole, BS mg of 3EG-0H and 80 mg of N,N' -dicyciohexylcarbo- 
diimide. The crude product Is purified on silica gel vith 
raethanol/nethylene chloride (5 : 95)« {aM« . - 23.2 • (c . 0.15 
in CHjClj). ° 
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- EXAMPLE 9; 7EG-Phe-Nle-Cha(0H)Bly-KHBu 

200 mg of H-Phe-Nle.Cha(OH)Bly-NHBu are reacted analogously to 
example 1 in 2 ml of diraethylformamide with 50 mg of hydroxy- 
benrotriazole, 1^0 mg of 7EG-0H and 70 mg of N,N' -dicyclohexyl- 
carbodiimide. The crude product is crystallised from methylene 
chloride/ether/hexane- (a)^' • - 31.3 ' (c • 0.1 in CHjClj). 

EXAMPLE 10: AcGlyc ->4eg>Phe>Hle-Cha ( OH ) Bly WH-Bu 

115 mg of AcGlyc-4eg-p-nitrophenol are refluxed for hours vith 
100 mg of H-Phe-Nle-Cha(OH)GlyNH-Bu in 5 ml of tetrahydrofuran, 
vhilst adding 20 mg of dimethylaminopyridine and 20 mg of 
N-methylmorpholine. The crude product is dissolved in ethyl 
acetate, extracted vith aqueous Na-bicarbonate solution, dried 
over magnesium sulphate* concentrated by evaporation and re- 
crystallised from methylene chloride/ether. The title compound 
has a Iaj2o . . 80 • (c - 0.05 in CH2Clj). 

EXAMPLE 11; Glyc>4€g>Phe-Hle-Cha(0H)BlyyH-Bu 

100 mg of the tetraacetate of example 10 are dissolved in 1 ml of 
methanol, and mixed vith a fev drops of a 5 X solution of sodium 
methylate in methanol. After 1 hour, the product is diluted vith 
ethyl acetate, vashed vith aqueous Na bicarbonate solution, dried 
over magnesium sulphate, concentrated by evaporation and 
crystallised from methanol/methylene chloride/ether. The title 
compound has a [a]^^ • - 33.6 • (c - 0.1 in MeOH/CHjCl, (1 : U). 

0 

EXAMPLE 12; Sf«r-4eg-Ph<-Nle-Ch«(0H)BlyWB-Bu 



360 mg of stear-ieg-p-nitrophenol are reacted analogously to 
example 10 vith 290 mg of B-Phe-Nle-Cha(OH)BlyNH-Bu, 60 mg of 
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N-.erhyl„orpholine and 30 »g of di^ethyla^inopyridin.. The c-.de 
product xs chromaregraphed vich 2 ^ „e:hanol in methylene 
c orid. and crystallised fro« methylene chloride/eth„. The 
tule compound has a (.,» . . ^g-O o . o.i5 in CH,C1,). 

-.thylate in .ethanel analogously ro exa«pl. u. The title 
compound has a (aMo..2,.3.(,.o.ii„cH,Cl,). 

^50 «g of Unol...g.p.„i,„phenol „. reacted analogously to 
«a.p . ,0 vi.h .00 „g Of H.Ph...i..ch.COH,BlyNH.Bu 90 „g f 
N-™ethyl.orpholin. and 30 ,g of di.„hyla.ino-py.idine. J: 
hro„a:ogr.phy on silica g.l vith 3 Z .ethanol in „ethylen 

:::d ; T '""^^ -^««^^^-tion fro. »et.ylene 
chlorxde/ether. The title compound ha, a (.J» . . n , • r- 
0.15 in CH,C1,). 0 '''^ • 

525 .g of din.c.4.g.p.„itroph«,ol are reacted analogously to 
.xa.p . 10 vlth .00 .g Of H.Ph..Kl..Ch.(OH)BlyNH-Bu 80 Ig f 

^ -i..t.yI..inopyridine. Th! 
chlti f ^^^^ ' * «-^-l in .ethylene 

hlorld. „d i, crystallised fro. .ethyl«ne chloride/ether 
title co.pound ha, a fajjo . . ,,,, . _ ^ ^^^^^^^ 

^^-^ Chol-Ae>-Ph-Kl >-aui(OB>Blv >m-,.. 

600 .g of chol..eg.p.nitrophenol are reacted exactly as in 
«a.ple 10 vith 300 ,g of H.Ph..Nl..Cha(Oe)BlyNH.Bu. 70 «g of 



The 
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N-methylmorpholine and 30 mg of dimethylaminopyridine . The crude 
■product is recrys tallised from methanol/methylene chloride/ether. 

EXAMPLE 17: BOC-Gly-Aeg-Phe-Kle-Cha(OH)BlyHH.Bu 

540 mg of B0C-Gly-4eg-p-nitrophenol are reacted analogously to 
example 10 with 500 mg of H-Phe.Nle-Cha(OH)BlyNH-Bu, 110 mg of 
N-methylmorpholine and 30 mg of dlmethylaminopyridine. The crude 
product is recrys tallised from methylene chloride/ether. The 
title compound has a [aJJ« . - 23.6 • (c - 0.1 in CHjClj). 

EXAMPLE 18; H>Gly-4€g-Ph€-Kle-Cha(0g)Blyra-Bu.HCl 

400 mg of the title compound of example 17 are dissolved in 4 ml 
of methylene chloride and mixed at 0 - 5 • vlth 4 ml of tri- 
fluoroacetic acid. After % hour, the s:^lution is partitioned 
betveen aqueous 2N soda solution and methylene chloride, the 
organic phase is dried over potassium carbonate and concentrated 
by evaporation. The residue is dissolved in methanol, mixed vich 
0.1 ml of cone, hydrochloric acid, concentrated by evaporation 
and crystallised from methanol/methylene chrloride/ether . The 
title compound has a (opo . . 30.0 • (c - 0.1 in MeOH/CHj/Cl^ 
II : 11). ' 

gAMPLE 19: 3BG-Cha-His>Cha(0H)BlyWH>Bu 

500 mg of H.Cha.His-Cha(OH)BlyNH-Bu are reacted analogously to 
example 1 vith 200 mg of 3EG-0H, 120 mg of l-hydroxybenrotriazole 
and 0.13 ml of dicyclohexylcarbodiimide \n dimethylformamide. The 
crude product is chromatographed vith 10 Z methanol/methylene 
chloride, and is crystallised from methanol/methylene chloride/- 
ether. The title compound has a laj** • - 34.0 • (c - 0.1 in 
HeOH/CHjClj (1 : IJ). ^ 
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carbaaovl>«,i no-A.cvel h«.>vi.2-but«nol 

The title compound is obtained analogously to example . fro. 
28. o£ («.3S,-3-CH-Ph.-Nl.,...i,o.l-(isopropylcarb.„oyl)- 

of BOC cleavag, according to knovn processes fron, (2S,3S)-3. 

(N-BOC-Ph..Nle.,aaido-l-(lsopropylcarb.„oyl)a.ino.4.cyclohexyl. 
-butanol). ni Of 3EC.0H, 156 of l-hydroxyb.n.otrialoL 

chlo"rid ^•7i:''-^'-'*-'^^^^*«^-P-P^l)-carbodii„ide.hydro: 

: -^^^yla-in.. It has a „.p. of . 

128 . (.HO . . 12., • (c . 1 in methanol). 

Nle)^ido-l-(isopropylcarba«oyl)a.ino-.-cyclohexyl-2.butanol. is 
obtained as follows: 

n.rl.„c,l>-«U,^.c.cl,...,l.,.,.,„.l in ,0 .1 
t.tr.hydr.«ur« i, o • .Uh 0.055 .1 .£ i„prop,li,„. 

cy«.... „irr.d tor 1 hour roo. <..p„.,„,. „„1,,„„ 
by .v.p.r..l,„ ^„ . Hl„ cry«.lu...i,„ 
r..id». fr». «„yl.„. chl.rld./..,l,.„l,h.,„. „.id. ,h. 
..pound. H.p. 1,7 . . c ,d.„.p.,, ,„,. . . . . * 
in m«thanol). «> . 

Th. .tartinc product used In this example may be produced as 
follovs: 

.) 12!l3S)-3-BOC-«ino-l-^ 

4.18 ml of benzyl chloroformate are added at a temperature of 
2 to 5 • to a solution of 5.28 ml of triethylamlne and 6.3 g 
of (2S.3S)-l-amino-3-B0C-aaino-A-cyclohcxyl-2-butanol in 
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120 ml of dichloromethane, and the solution obtained is 
stirred for 30 minutes at room temperature. The solution is 
then diluted vith dichloromethane and vashed vich 0*2SK 
hydrochloric acid, saturated aqueous sodium bicarbonate 
solution and vater. The organic phase is dried over sodium 
sulphate and evaporated under vacuum. Chromatography of the 
residue on silica gel using toluene/ethyl acetate (3 : 1) as 
the eluant yields (2S,3S)-3-BOC-amino-I-Cb2-amino-^-cyclo- 
he}cyl-2*butanol as a slightly yellovish oil. 

(2Sy3S)-3«"aalno^l-Cbz-aai no^^ «- cy clohexyl-2-butanol 

8.06 g of the (2S,3S)-compound obtained in section a) are 
added whilst cooling to 80 ml of the mixture of acetic acid/- 
conc. hydrochloric acid (9:1), and the solution obtained is 
stirred at room temperature for 1 hour and then evaporated to 
dryness. The hydrochloride of the above title compound is 
thus obtained as a colourless foam. 

(2St3S )-3 -»(BOC-ph€ny la laninyl-no rle uciBy 
4^c yc lohexyl«2*butanol 

4.06 ml of diphenylphosphoryl-azide and 4.94 ml of triethyl- 
amine are gradually added to an ice-cooled solution of 6.68 g 
of BOC-Ph««Nle-0H and 6.3 g of crude hydrochloride of the 
(2St3S) -compound described in section b) in dimethyl- 
formamide, and the clear solution obtained is stirred over 
night at room temperature, then concentrated under vacuum, 
taken up in dichloromethane, and the dichloromethane solution 
is washed vith 0.2SN hydrochloric acid, saturated aqueous 
sodium bicarbonate solution and water, and dried over 
anhydrous sodium sulphate. After evaporation under vacuum, 
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the residue is chrom.tographed on silica gel (dichloro- 
^ethane/echanel (.9 : i) as the eluant] and the produce 
Obtained is crystallised from dichloromethane/hexane. The 
title compound thus obtained «elts at 167 - 168 • (decomp.). 

^?5l3S);l-a-ino-3^BOC-ph«j^^^ 

7.0 g of th, (2S.3S)-co«pound obtained in section c) and 
0.7 g of palladium on active charcoal (10 X) in UO ml of 
".ethanol are hydrogenat.d for 1^ hours at room temperature i, 
a hydrogen atmosphere at atmospheric pressure, and the 
mixture is subsequently diluted vith dichlorome thane and 
filtered through Celite. After evaporation of the filtrate 
under vacuum and crystallisation of the residue from 
-ethanol/ether. the title compound is obtained as colourless 
crystals having a m.p. of UO - ui (,,,o . . 33 5 , , 
1 in methanol). " 

3EC-TM>l-gi,.r hafOB>Blv-H.n... 

500 mg Of H.T.s.l.His.Ch.(Oe,Bly.NHBu are reacted analogously to 
example 1 in dimethylformamid. with 206 mg of 3EC.0H. 110 mg of 
hydroxyb.nzotri.zole and U4 mg of diisopropylcarbodiimide. The 
crude product i. chroma tographed vith methanol/methylene chloride 
(2 - 10 Z). . . 27.6 . (c . 0.1 in CH,C1,). 

Clof-Ae».Ph>-m> .ch.fOB>Biv->nn... 

700 mg of H-Ph..Nl.-Cha(oe)Bly.NHBu and 700 ng of Clof...g- 
P-nltroph.nol are dissolved in a small amount of dimerhyl- 
formamid. and after addition of 50 mg of ^-dimethylaminopyridine 
the mixture is heated to 40 • during 15 hours. After partitioning 
between ethylacetate and a saturated aquous sodium bicarbonate 
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solution th€ organic phase is separated, dried and evaporated. 
The crude product is recrys tallised from methylene chloride/- 
m€thanol/ether.(aM<» . - 16.7 • (c - 0.8 in CHjClj). 

EXAMPLE 23! 7EG-TBsal-His-Cha(0H)Bly-Krou 

500 mg of H-Tfflsal-His-Cha(OH)Bly-NHBu are reacted analogously to 
example 1 in a small amount o£ dinethylformamide with 338 mg of 
7EG-0H. 110 mg of hydroxybenzotriazole and 131 ml of diisopropyl- 
carbodiimide. The crude product is chromatographed vith 
methanol/merhylene chloride (5 : 95). The title compound has a 
(al^« —21.0 • (c . 0.1 in CHjClj). 

g^PLE 24! Mc3eg-Tnsal^Hls-ChatlD>Lcu^cfr-Plc 

700 mg of H-Tmsal-His-Chatin-Leu-o-Pic are reacted analogously to 

example 22 vith 350 mg of Me3eg-p-ni trophitnol and 500 mg of 

^-dimethylaminopyridine. The crude product is chromatographed 

vith methanol/methylene chloride (1 - 10 X). The title compound 

has a (o)2o . . 26.5 • (c . 0.2 in CH:Clj). 
o 

EXAMPLE 25; Me3eir-TBsal-(Me3eg)Hl5-Chatln-Lgu-— Pie 

According to cxaaplt 24 th« title compound acylated on the 
histidine moi«ty is obtained as by product, (a)*' ■-4.7«(c. 
0.8 in CB3CI]). ° 

glAMPLE 26; 3EC-Phe-Hlc-Cha(0H)CH i PO(0Me ) 7 

830 mg of H-Phe-Nle-CHa(OH)CH,POfOMe): in 15 ml of dimethyl- 
formamide/tetrahydrofurane (1 : I) are reacted vith 310 mg of 
hydroxybensotriazole, 330 mg of 3EC-0H and 300 mg of N-ethyl- 
N'-(3-dimethylaminopropyl)-carbodiimide-hydrochloride (EDCI) . 
After 24 hours the mixture is evaporated and to the residue an 
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aqueous sodium bicarb nate solution is added at 0 The pre- 
_ cipitate is dissolved in ethylacetate and the organic phase firsr 
vashed vith 2N hydrochloric acid and then virh a saturated 
aqueous sodiumchloride solution. After drying over sodiumsulphate 
and evaporation the crude product is purified on silic.gel vith 
-nethylene chloride/eth.nol (19 : 1). The title compound has a 
- - 38.7 • (c - 0.5 in CH,C1,). 

^^^^ Nl«cin-2eg-T.,«l->n.-..,_r.-..- ^tt^^,, 

553 mg of H-T«sal-Nle.F:-Ch.tin-NHiBu are reacted analogously to 
example 22 vith 381 mg of Ni.cin.2eg-p.nitrophenol. The title 
compound has a (.]» . . 2^.5 , ^ ^^^^^^^ 

600 mg of the title compound of example 27 are oxidised 
analogously to example 7 vith 3.1 g of Collin's reagens. 
(H^" - - 32.6 • (c - 0.8 in CH,C1,). 

g£lOgH»CT» ), -Ph«-Ml«.Chaf QB>l.1^ ->nn>.. 

100 mg of H.Ph-Nl..Ch.(Oe)Bly.NHBu are reacted in dimethyl- 
formamid. vith 50 «g of 3.6.9.triox.decyljodide and 50 mg of 
• thyldilsopropylMin.. After 100 hours the reaction product is 
isolated «,d chromatographed vith methanol/methylene chloride 
(1 - lot). . . 46.5 • (c - 0.15 in CH,C1,). 

30i 7EG-T.a«l-ra«-Ch«tin-L«u-«,P< . 
AOO mg of H.T«,al-Nle.Ch.ti„-Le«...Pic are reacted analogously to 
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. example 1 vith 260 ng of 7EG-0H, 80 mg of hydroxybenzotriazole 
arid 130 mg of N.N'-dicyclohexylcarbodiimide. The crude product 
chromatojraphed with 5 X methanol in methylene chloride. (a|'» 
- 3.9 • (c - 0.8 in CH,C1,). " 

g^PLg 31; Wiacin-2eg-Tmaal-Nle-Ch«tin-Leu-a-Pie 

500 mg of H-Tmsal-Nle-Chatin-l«u-a-Pic are reacted analogously 
example 22 in dimethylformamide with 300 mg of Niacin-2eg- 
p-nitrophenol. The crude product is cristallised from methylene 
chloride/ether. I«J»« . - 27.2 • (c - 0.25 in CH,Cl,/MeOH 
(1 : 1)1. 

g^^LZ 32; H-2eg-TMal-Kle-P , -Cha ton-HHlBu 

32 mg of the title compound of example 28 are dissolved in 
methanol and hydrolised with A mg sodiumhydroxide. The reaction 
mixture is partitioned between aqueous sodium bicarbonate and 
methylene chloride, the organic phase dried and evaporated 
[apo - - 27.1 • (c . 0.6 in Ce,Cl,). 

EIAMPLE 33; 3EG-Phe-Cha( OH)Bualy-NHBu 

325 mg of H-Phe-Nle-Cha(Oe)Bualy-NHBu in 6 ml of dimeihylform- 
aaide/tetrahydrofurane (1 : 1) are reacted analogously to exam- 
pie 26 with 193 mg of hydroxybeniotriarole, 1J.8 mg of 3EG-0H and 
210 mg of N-«thyl-N'-(3-dimethylaminopropyl)-carbodiimide.HCl. 
The crude product is purified on silicagel with methylene 
chloride/ethanol (19 : 1). l«J" . . 18.7 • (c - 0.475 in 
CH2CI,). " 

tIMFLE 34; fp«e-2eg-TMal-Nle-P , -Cha tln-HHlBu 

460 mg of H-Tmsal-Nle-Kj-Chatin-NHiBu are reacted analogously to 
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example 22 vith 370 mg of H-Tmpac-2eg-p-nitrophenol. The crude 
- product is purified by chromatography on silicagel. {a)^» . 
- 19.3 • (c . 0.1 in CHjCl,). " 

EXAMPLE 35 t Tapac-2eg-Tasal-Nlc-P > -Ch«ten-NHlBu 

20 ng of title compound of example 3A are oxidised analogously to 
example 7 with 100 mg of Collin's reagens. [a)*' . - 21.0 • (c - 
0,2 in CHjCl,). ° 

EXAMPLE 36 ; 3EG-Ada-Nle-Ch«(0H)CH , CHCl-NHBu 

352 ng of B-Ada-Nle-Cha(OH)CH,CHCl-raBu.HCl in 3.5 ml of di- 
methylformamide/tetrahydrofurane (1 : 1) are reacted analogously 
to example 26 vith 120 mg hydroxybenrotriazole, 0.0815 ml of 
N-ethylmorpholine, 174 mg. of 3EG-0H and 105 mg of N-ethyl- 
N'-(3-dimethylaminopropyl)-carbodiimide.RCl. The crude product is 
purified on silicagel (Lichroprep 25 - 40) vith methylene 
chloride/ethanol (49 : 1). (aj" . - 14.9 • (c - 0.53 in CH,C1,). 

EXAMPLE 37; 3EC-Tmsal-Nl€-Cha(0H ) Bly-HHBu 

502 mg of H-Tmaal-Nle-Ch«<Oa)Bly-NHBu in 2.3 ml of tetrahydro- 
furan«/dim«thyl£ormamid« (1 ; 1) arc reacted analogously to 
exaaplc 26 with 208 mg of hydroxybenrotriazole, 151 mg of 3EG-0H 
and 143 mg of N-ethyl-N'-(3-dimethylaminopropyl)-carbo- 
diiaidt.BCl. The crude product is cristallised from methylene 
chloride/hexmne. laj" . - 31.4 • (c - 0.50 in CH,C1,). 

OAKFIZ 38: 3EC-TMal-Nle-Cha(0E)CB i CHCl-HHBu 

338 mg of H-Tmsal-Nle-Cha(Oe)CHiCeCl-NHBu.HCl in 3.7 ml of 
dimethylformaDidc/tetrahydrofuranc (1 : 1} are reacted 
analogously to example 26 vith 127 mg of hydroxybenrotriazole , 
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0.0862 ml of N-ethylmorpholine. 18^ mg of 3EC-0H and 111 mg of 
N-ethyl-N'-O-dimtthylaminopropyD-carbodiimide.HCl. The crude 
product is chroma tographed on silica gel (Lichroprep RP-18, 
AO - 63) vith methanol/vater (8 : 2). {«ps . - 22.8 • (c . 0.6 
in CHjClj). ° 

EIAMPLE 39 t 3EG-Ad>-Nl«-Cha(0H)CH » CHr-NHBu 

A90 mg of H-Ada-Nle-Cha(OH)CH,CHr-NHBu.HCl in 5.0 ml dimethyl- 
formamide/tetrahydrofurane (1 : 1) are reacted analogously to 
example 26 with 172 mg of hydroxybeniotriazole, 0.0986 ml of 
N-methylmorpholine, 2A8 mg of 3EG-0H and 150 mg of N-ethyl-N'- 
(3-dimethylaminopropyl)-carbodlifliide.BCl. The crude product is 
purified on silicagel (Lichroprep RP-18, AO - 63) vith 
acetonitrile/water (8 : 2). (al»» . - 21.8 • (c - 0.33 in 
CHjCl,). ° 

B^PLE 40; 3EC-Phe-Nle-Ch«(0H)CH » CHCl-WHBu 

6U mg of H-Phe-Nle-Cha(0H)CB2CHCl-NHBu.HCl in 6.5 ml dimethyl- 
formamide/tetrahydrofurane (1 : 1) are reacted analogously to 
example 26 vith 224 mg of hydroxybenzotriazole, 0.127 ml of 
N-Methylmorpholine, 324 mg of 3EG-0H and 196 mg of N-ethyl-N'- 
(3-dim«thylaainopropyl)-carbodiimide.HCl. The crude product is 
cristallistd from ethanol/ether/hexane. (aj»» . - 19.8 • (c . 
0.S55 in NeOH). ° 

g^PLg 3EC-Ada-Kle-Cha(0e)Fala-HHBu 

280 mg of H-Ada-Nle-Cha(Oe)FAxa-NHBu in 2.8 ml of dimethyl- 
formaaide/tetrahydrofurane (1 : 1) are reacted analogously to 
example 26 vith 96 mg of hydroxybenzotriazole, 0.055 ml of 
N-methylmorpholine, 139 mg of 3EC-0B and 84 mg of N-ethyl-N' - 
(3-dimethylaminopropyl)-carbodiimide.HCl. The crude product is 
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purified on silicaffel virh i 

I.I" - - 33 4 . , ' o 2 ' ■^"'"""e'.thanol . i, 
D - 0.48 in CHjCl,). 

3*0 mg of H.Cha(OH)Bly.NHBu. 220 «,g of 3EG-0H 3in , 
cyclohexylc.rbedii.ide .„d 310 of f s ! 

387 ™g of H-Ad..Nle.Ch.(OH)CH,CH(N,,.NHBu in 3 9 „1 .f 
form««ide/tetr.hydrofurane fl • n di<nethyl. 

•X..P1. 26 vith 135 JTh . * analogously ro . 

" itn 1J5 mg of hydroxyben«ocria2ol- lOi: 

and 118 mg of N-ethvl N' fi a, \ 196 mg of 3EG.0H 

... * «tliyl-N -(3-diBethylaminopropyl).c.rha 

diimide.flCl. The crude product is chr« 

alu»iniu«oxide (akr. Ill, 1" ^^'"•-o^-Phed on neucral 
(19 : 1) The rlT "''hylene chloride/ethanel 

M» : 6 . ' 'T"" ^-^''^^^"-^ vi.h benzene. 
' '„ - - 16. 4 (c . 0.555 in CH,C1,). 

:::r:f^^^^^^^^^^^^^^^ - ^f 

neutral .lu.i„iuj id. ,J x^T^?'^" ^"^^"'^ ^ 

' 1 - 19 . 1, ' '''' "•^'^'•"^ chloride/echanol 

et...h«an..\: ,r ^ iT iT^T^V"" "-^-^ -oride. 
0 ^''^ (= ■ 0-25 in MeOH). 
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EIAMPLE ^5; 3EG-H1 s -Cha ( OH ) Bly-HHBu 

440 mg of 3EG.0H, 1.15 g of H.His-Cha(OH)Bly.NHBu. 620 mg of 

l-hydroxybenzotriazole and 420 ng of N,N' -dicyclohcxylcarbo- 

diimide are reacted in 20 ml of dimethylformamide analogously t 

example 1. M.p. 128 - 130 (aj^s . . 33.0 • (c - 1 in . 

0 

methanol) . 

ElAHPLE 46; 3EC->Thala-Nle-Chatln>Leu-a-Plc 

260 mg of H-Thala-Nle-Chatin-Leu-o-Pic are reacted analogously 
example 1 in 3 ml dimeihylformaaide vith 100 ng of hydroxybenzo 
triazole, 84 mg of 3EG-0H and 78 mg of N,N'-dicyclohexylcarbodi 
imide. The crude product is chroma tographed on silica 
gel vith methylene chloride containing 7 Z ethanol- (a]^«» . 
- 16.7 • (c . 0.37 in ethanol). ° 
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The compounds according to the invention exhibit pharmacological 
activity and are. therefore, useful as pharmaceuticals. 

They are inhibitors of renin activity, e.g. on human tetradeca- 
peptide substrate at a concentration of 10-» M to IQ-^i h they 
inhibit the enzyme activity of pure human renin by 50 Z according 
to the method of F. Cumin et aLCBioch. Biophys. Acta 913. 10 to 
19 (1987)) or in a renin binding as.say. 

In the antibody-trapping method of K. Poulsen and J. J.rgensen 
(J. Clin. Endocrin. Met.b. 39. {197^ 816 - 825). they inhibit 
human pUsma renin activity at a concentration of IQ-s m to 
10-11 M. 

The compounds according to the invention are therefore useful for 
the prophylaxis and treatment of conditions vhich are characteri- 
sed by enzymatic malfunction and for vhich an inhibition of enzy- 
matic activity is indicated. 

AS renin inhibitors they are suitable e.g. for use in the prophy. 
laxis and treatment of hypertension «td cardiac insufficiency 
("congestive heart failure"). 

The compounds vhich are preferred for the prophylaxis and treat- 
ment of hypertension and cardiac insufficiency are the title 
compound, of examples 2. 3. 8 to 11, 13. 18. 19. 21 and ^6. 
•.peelally of exwiples 8 to 11, 13. 21 and A6. p.rticulary of 
•xampl.5 13, 21 and 46, most preferred the compound of 
example 46. 



The title compound- of -example 46 is the most preferred compound 
for the renin inhibition, it has for example been determined in 
the antibody trapping test having the lovest inhibiting concen- 
tration 0,15 nM/l. the highest inhibiting concentration 15 nH/1. 



. 29 . 



100-7182 



ICjo - IfS nM/1, it is therefore indicated that the compound of 
example ^6 may be administered to larger mammals such as humans 
at daily dosage from 1 mg to 10 mg. 

The compounds according to the invention exhibit also an anti- 
retroviral activity and are therefore useful for the treatment of 
diseases caused by retroviruses including HTLV-I and -III. This 
activity can be demonstrated in the FeLV cat model (Cerny and 
Essex, CRC press in 1979, pp. 233 - 256; Cockerell et al., 
J. Natl. Cancer Inst. 57, 1095 - 1099 (1976); Cotter et al. 
J. Am. Vet. med. Assoc. 166, 449-453 (1975); Essex et al. Science 
190 , 790 - 792 (1975)) - a disease model for human AIDS. 

It has been reported e.g. (25th ICAAC in Hinneapolis, 
Sept. 30th - Oct. 2nd) that with a 30 mg treatment of 3'-azido- 
3'-deoxy-thymidine over 14 days a reduction of FeLV-titres by a 
factor of 10 could be shovn, but no cure vas achieved. On admini* 
stration of the compounds of the invention, eradication of the 
virus can be observed. Dosage ranges for the anti-retro-viral 
activity are those conventionally employed and lie e.g. in the 
range of 5 - 20 mg/ kg/day. 

For above indications, the dosage to be administered depends on 
the. compound respectively used, the type of administration and 
the desired treatment. In general, satisfactory results are 
obtained if the compounds are administered in a daily dosage of 
0.02 mg/kg to ca. 20 mg/kg animal body veight. For larger 
mammals, for example humans an indicated daily dosage is from 
about 1 mg to about 500 mg, conveniently administered e.g. orally 
in doses of 0.25 mg to ca. 500 mg up to 4 times daily e.g. in 
divided form. 

The compounds according to the invention may be administered in 
free form, or if acidic or basic groups are present, in pharma- 
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cologically acceptable salt form. Such salt forms have the same 
order of activity as the free forms and can be produced in knovn 
manner. The present invention similarly relates to pharmaceutical 
preparations containing a compound according to the invention in 
free form or in pharmaceutically acceptable salt form, optionally 
together vith pharmaceutically adjuvants and/or carrier 
substances. Such pharmaceutical preparations may be formulated 
for use in enteral, preferably oral administration, e.g. at 
tablets, or for use in parenteral administration, e.g. as 
injectable solutions or suspensions. Further a nasal administra- 
tion of the compounds according to the invention is also pos- 
sible. An appropriate nasal spray can be prepared in a manner 
knovn per se. 
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VHAT VE CLAIM IS: 

1. Hydrophilic renin inhibitors. 

2. Hydrophilic renin inhibitors according to claim 1 of formula 



V is -0-, -NRj- or - CHj , vhereby Rj signifies hydrogen or a 
straight-chain or branched (Ci.5)alkyl radical, 

Ri is hydrogen, a straight-chain or branched (Ci.jo )allcyl ra- 
dical or a sugar radical vhich is bonded as a glycoside: an 
optionally substituted, saturated or unsaturated, straight- 
-chain or branched (Cj.jo )allcylcarbonyl group, a (Cj.«)poly- 
hydroxyalkylcarbonyl-, a phosphoroyl-, a bis-(dimethyl- 
amino)-phosphoroyl-, a sulpho-, an aroyl-, a heteroaroyl-, 
an arylalkyl-, an arylalkylcarbonyi>a heteroarylalkyl- 
carbonyl- or a biotinyl group or 

Ri signifies a group of formula 



Ris is hydrogen or a side chain of a 0- or L-asiino acid, and 
Rii and Rx7 ^te the same or different and respectively signify 

hydrogen, (Cx.9)alkylv (C3.s)hydroxyalkyl or (C2.5)anino- 

alkyl, or 
Ri signifies a group of formula 



0 

Ri -0- ( - ( CHj ) o -0 ) . - ( CHj ) „ -V-C-A-B-C-D 



wherein 




vhercln 
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- (CH ) . E 



vhertin 

Rii and Ri, are defined as above, 

P denotes a whole number from 0 to 5 and 

0 

E signifies a bond or the group -C. or 
Ri signifies a group of formula 

vherein 

P and E are defined as above, and 
F denotes groups of formulae 



O- " D 



vhereby 

is dcfintd as above, 
n is a vhola nuaber frea I to 20, 
n is a vhola number frea 0 to 5. and 
0 is 2 or 3, 

A. B and C ara th. ,a«. or diff.r.nt and signify . bond or a 
ffroup of fornula 
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vherein 

R2 is defined as above, and 

R) signifies a hydrophilic or lipophilic amino acid side chain, 
or 

R3 and R] together form a -(CHsje- chain, vherein o is defined 
as above f 

D signifies either a group of formula 




vherein 

R4 has the same significance as R3 » 
R) is hydroxyl or an amino group* and 
Rtf is hydrogen, or 
R9 and R4 together form an 0x0 group, 

R7 and R| t independently of one another, signify fluorine or 
hydrogen. 

Rf and Rio are the same or different and respectively signify 
hydrogenv a straight-chain or branched (Ci.))-allcyl radical, 
or they respectively signify a group of formula 




Rii signifies a straight-chain or branched (Ci.5)-alkyl radical 
or a straight-chain or branched (Ci.s )-^ydroxyalkyl radical. 

R12 is a hydroxyl radical, a straight-chain or branched 

(Cx.s)-alkoxy group, an amino group or a (Ci.s}-alkylamino 
group, an aaiinomethylpyridyl group, a benzyl group or a 
group of formula 
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" R 

vherein 

Ri and m are defined as above, or Rj denote a protected or 

unprotected amino acid. 
X signifies a bond or denotes -0-, -N-, or 

H 

vherein 

Rij and Ri«, independently of one another, denote hydrogen or 
fluorine, or respectively possess the definition given abov 
for R, , or 

0 signifies a group of formula 



X 0 X 



vherein 



R4» Rs» Rf, Rxo and X possess the definitions given above, and 

2 is -N- or .^H-, or 

D signifies a group of formula 

hi 



Vherein 

R^f Rii and R^ possess the definitions given above, and their 
salts. 



. 35 - 



100-7182 



3. A compound according to claims 1 and 2 of formula 1^ 



wherein 

RxV signifies hydrogen, methyl or glucopyranosylr 

my signifies a vhole number from 2 to 7 and 

n^ signifies 0 or 1 

Ay signifies a bond or proline 

hy signifies a group or formula 



vhereby 

K^y signifies cyclohexy Ime thy 1, benzyl, trinethylsilylmethyl, 

p-methoxybenzyl, 1 •adman tylme thy 1 or isobutyl. 
cy signifies a group of formula 



vhereby 

Ri^' is n*butylt Isobutyl, 2-butenyl, benzyl, ^.imidazolylmethyl 
or pyridylaethyl. 
is a group of formula 



0 
n 



Riy-o-(CH2CH20),y-(CH2)„y-c-Ay-By-cy-Dy 
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vherein 

is isobutyl, benzyl or cyclohexylmethyl, and either 
Rs'' signifies a hydroxyl radical and 
R<>^ signifies hydrogen vhere 
Rt' and R,y respectively denote hydrogen, or 
Rs>' and R,^ together form the oxo group where 
R7' and K,y respectively denote fluorine, 
signifies a bond or a group of formula 

wherein either 

R13' and Rt«y respectively signify fluorine, or 

Ri«:^ has the definition n-butyl, isobutyl, 2-butenyl. methylihio 

methyl, benzyl, isopropyl or chlorine and 
Rij^ denotes hydrogen, 
R»' signifies hydrogen and 

Rio" signifies hydrogen, methyl, i-propyl, i-butyl. 2-butyl or a 
group of formula 



vh«r«in 

Rii^ denocts i-butyl or 2-butyl and 
denotes aminomethylpyridyl. 
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- A. Comp unds of claim 1 to 3 selected from: 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-H-benzyl-2.(E-2-butenyl).5. 
cyclohexylmethyl-4-hydroxy-8-(4-imida2olylmethyl)-7, 10, 13-trio)co 
15,18,21,2A,27,30,33.36-oc:aoxa-heptatriacontanoic acid butyl- 
amide. 

(2S,6S,7S,10S,I3S)-3,8,11.14-tetraa2a-13-b€nryl-10-butyl-7.cyclo 
hexymethyl-6-hydroxy-2-(2-n«thylpropyl)-A,9,12,13-tetraoxo-17,- 
20r23,26»29,32,35,3B-octaoxA-nonatriacontanoic acid butylaraide. 

(2S,6S,7S,10S.13S)-3,8,ll,lA-tetraa2a-13.benxyl-10-butyl-7-cyclo 
hexyl-methyl-6-hydroxy-2-(2-ffltthylpropyl)-4,9,12, 15-tetraoxo-17 , 
20t23,26-tecraoxa-heptacosanic acid butylamide. 

(2S,6S,7S,10S,13S,l6S)-3,8,lI,14,l7.pentaaza-13-benzyl-10-butyl- 
7-cyclohexyIm€thyl-6-hydroxy-2-{2-methylpropyl)-16, 17-(l,3-pro- 
py lidene ) -4 , 9 , 12 , 15 , 18-pentaoxo-20 , 23 , 26 , 29 , 32 , 35 , 38 , 41 .oc t aoxa- 
ditetracontanoic acid butylaraide. 

(3R,4S,7S,10R)-5,8,ll-tria2a-7.{E-2-butenyl)-4-cyclohexylmethyl- 
2 , 2*dl£luoro-3-hydroxy-10-triBethyl$ilyln«thyl-6 , 9 , 12- t rioxo-14 , 
17,20,23,26«29t32,35-octaoxa-hcxacriacontanoic acid butylamide. 

(4S,7S,10R)-5,8,ll-tria2a-7-(E-2-butenyl)-A.cyclohexymethyl^2,2- 
dl£luoro*10-triBethylsilyra«thyl-3, 6 r 9 , 12-tecraoxo-14 ,17 , 20. 23 , - 
26»29,32;35-octaoxa<-hexatriacontanoic acid butylaraide. 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-ben2yl-2-(E-2-butenyl)-5. 
cylohexylB«thyl-A-hydroxy-8-(4-lmida2olylnethyl)-7.10.13-trioxo- 
lS,18t21,24-tetraoxa-pencacosanic acid butylaraide. 
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(2R,4S,5S,8S,llS)-6,9.12-tria2a-ll-b«n2yl-2-(E.2-butenyl)-8-bu. 
tyl-5-cyclohexylme thyl-4-hydroxy-7 , 10. 13- trioxo-15 ,18,21.2^,27,- 
30,33,36-octaoxa-heptatriacontanoic acid butylamid. 

(2R,4S,5S,8S,llS)-26-(tetraacetyl-6-D-glucopyranosyl)-6,9,12.-tri 

aza-ll-benryl-2-(E-2-butenyl)-8-butyl-5-cyclohexylmethyl-A-hydro 

xy-7,10,13-trioxo-U,17,20,23,26-pentaoxa-hexacosanic acid butyl 
amide. 

{2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-b«n2yl.2-(E-2-butenyl)-8-bu 
tyl-5-cycloh«xylm€thyl-26-(B-D-glucopyranosyl)-4-hydroxy-7,lO,- 
13-trioxo-lA,17,20,23,26-p«ntaoxa-htxacosanic acid butylamid*. 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-b«n2yl-2-(E-2-bute.nyl)-8-bu- 
tyl.5-cyeloh«xylmethyl-4.hydroxy-26-stearoyl-7,lO,13-trioxo-U, 
17,20,23, 26-p«ntaoxa-hexacosanic acid butylamid*. 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-ben2yl-2-(E-2-butenyl)-8-bu- 
tyl-5-cycloh«xylme thy l-A-hydroxy-7 , 10 , 13- 1 rioxo-U , 17 , 20 . 23 , 26 . - 
pentaoxa-hexacosanic acid butylamid*. 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-b*n2yl-2-(E-2-but«nyl).8-bu- 
tyl-5-cycloh*xylm*thyl-A-hydroxy-26-linoloyl-7,lO,13-trioxo-lA, 
17,20,23,26-p*ntaoxa-hexacos*nic acid butylamid*. 

(2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-b«n2yl-2-(E-2-but*nyl)-8-bu- 

tyl-5-cycloh*xylm*thyl-A-hydroxy-26-[bis-(l-naphtylm*thyl)-ac«. 

tyl)-7,10,13-trioxo-U,17,20,23,26-p«ntoxa-hexacosanic acid bu- 
tylamid* . 

{2R,4S,5S,8S,llS)-6,9,12-tria2a-ll-ben2yl-2-(E-2-butenyl)-8-bu- 
tyl-26-choloyl-S-cyclohexymethyl-A-hydroxy-7 , 10, 13-trioxo-U , 17 , - 
20,23, 26-pentaoxa-hexaco5anic acid butylamid*. 
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(2R,AS,5S,8S.llS)-6,9,l2-tria2a-ll-b«n2yl-2-(E-2-but«nyl)-8-bu- 
tyl-26-(tert.-butyloxycarbonylamino-*cetyl)-5-cycloh«xylmethyl- 
4-hydroxy-7 , 10 , 13-trioxo-14 , 17 , 20, 23 , 26-pent*ox«-hex«cosanic acid 
butylamide. 

(2R,4S,5S,8S,llS)-26-aminoac«tyl-6,9,12-triara-ll-benzyl-2-(E-2- 
butenyl)-8-butyl-5-cycloh«xymathyl-A-hydroxy-7,10,l3-trtoxo-14,- 

17,20,23v26-pentaoxo-h«xacosanic acid butylamide. 

(2R,AS.5S,8S.llS)-6,9,12-triara-ll-benzyl-2-(E-2-butenyl)-5,ll- 
dlcycloh«xylm«thyl-A-hydroxy-8-(A-imidazolylBtthyl)-7,10,13-tri- 
0X0-15, 18, 21, 24-tttraoxa-p«ntacosanic acid butylamide. 

(2S,3S,6S,9S)-6-butyl-l-(l-inethyl«thyl)carbaffloylamino-3-cyclohex- 
ylmethyl-9-ph«nylmethyl-4, 7 , lO-triaza-lS, 16, 19, 22-trioxa-5 ,8.11- 
-trioxo-2-tricDsanol. 

(2R,4S,5S,8S,llR)-6,9,12-tria2a-2-(2-E-but«nyl)-5-cycloh«xylme- 
thyl-4-hydroxy-8-{A-imidatoyl)-««thyl-ll-trim«thylsilylm€thyl-15, 
-18,21,24-i«traoxa-7,10,l3-trioxo-p«ntaco:i«nic acid butylamide. 

(2R,4S,5S,8S,llS)-6,9,12-triaza-ll-b«nzyl-2-(E-2-butenyl)-8-bu- 
tyl-26-(p-chlorphenoxy)diB«thylacetyl-5-cycloh«xyBethyl-4-hydro- 
xy-14,l7,20,23,26-p«ntaoxa-7,l0,13-trioxo-h«xaco$anic acid butyl- 
amide. 

(2R,4S,5S,8S,llR)-6,9,12-triaza-2-(2-E-butenyl)-5-cyclohexylme- 
thyl-4-hydroxy-8-(4-iBidazoly)-methyl-ll-trim«thylsilylmethyl- 
15 , 18 , 21 . 24, 27 , 30 , 33 , 36-okcaoxa-7 , 10, 13- trioxo-h«p tat r i con- 
tanic acid butylaaidc 

(3S,4S,7S,l0R)-5,8,ll-triaza-4-cyclohexylB«thyl-3-hydroxy-7-(4- 
iBidazolyl)-methyl-10-triBethyljilyBtthyl-13 , 16 , 19 , 22- t«traoxa-6 , 
9.12-trioxotricosan yl-(L)-ltuzint(2-picolyliiBid«) . 
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• (3S,4S,7S,10R)-5,8,ll-tri*2a-A-cyclohexylm«thyl-3-hydroxy-7.(4- 
(l-(2,5,8,ll-t€tr«ox«-Uuroyl).)-imidazolyl}m*thyl-10-trimethylsi- 
lylm«thyl-13, 16, 19. 22-tttr»oxo-6 , 9 , 12-trioxo-trieosanoyl. ( L] - 
. leutine-(2-picolylamide). 

( 2R , 3S , 6S , 9S )-A , 7 , 10- tr iaza-9-benzyl-3-cy dohexy lm« thy 1-6-bu tyl- 

2-hydroxy-5,8,ll-trioxo-13,16,19,22-tetraoxa-tricosanphosphonic 
acid difflethylester. 

(3R,4S,7S,10R)-5,8,ll-triaza-7-butyl-A-cyclohexyimethyl-2,2-di- 
fluoro-3-hydroxy-19-nicotlnoyl-10-trimtthylsllymethyl-13. 16,19- 
trioxa-6,9,12-trioxo-nonadecanic acid isobutylamidc. 

(4S,7S,10R)-5,8,ll-triaza-7-butyl-A-cyclohexylmethyl-2,2-diflu- 
oro-19-nicotinoyl-10-trim«thyl$ilyBethyl-13,16.19-:rioxa-3,6.9. 
12-t«traoxo-non«d«canic acid isobutylaaide. 

(2R,4S,5S,8S,llS)-6,9,12-triaza-ll-b«nzyl-2-(E-2-butenyl)-8-bu- 

•tyl-5-cycloh«xylm€thyl-4-hydroxy-13,18-dioxa-7,10-dioxo-non«de- 
canic acid butylamid*. 

(3S,4S,7S,10R)-5,8,ll-triaza-7-butyl-A-cyclohexylmethyl-3-hydro- 
xy-lO- trim«thylsilylmt thyl-U , 17 , 20 . 23 , 26 , 29 , 32 . 35-oktaoxa.6 . 9 , 

12-trioxo-h«xatrlacontanoyl-(L)-l€uzin€-(2-picolylamide). 

(3S,4S,7S,10R)-5,8,ll-triaza-7-butyl-A-cyclohexylmethyl-3-hydro- 
xy-l9-nicotinoyl-10-tri««thylsilylmtthyl-13,16il9-trioxa-6.9,12- 
trioxo-nonad€canoyl-(L)-leuzin«-(2-picolylaaid«). 

(AS,7S,10R)-5,8,ll-triaza-7-butyl-A-cycloh«xylm«thyl-2.2-diflu- 
oro-10-trim«thylsilylm«thyl-13,16,19-trioxa-3,6.9,12-t«traoxo- 
nonadtcanic acid isobutylafflide. 
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(2Rr4S,5S,8S,llS)-6,9,12-tria2a-ll.b«n2yl.2-N-butylamino-5.cyclo- 
hexylinethyl-8-butyl-A-hydroxy-7, 10, 13-trioxo-15 , 18 , 21 , 24-tetra- 
oxa-pcntacosanic acid butylaaiidt. 

(3Rt4S,7SplOR)-5,8,ll-tria2a-7-butyl-4«.cyclohexylraethyl-2,2-di. 
fluoro-3-hydroxy-19-(3,4,5-trim«tho)cyph«nyl)-acetyl-10-trim«thyl- 
silylfflethyl-13,16,19-trioxa-6»9t 12-trioxo-nonad«canic-acid-iso- 
butylaittidc. , 

(4S,7S.10R)-5,8,ll.tria2a-7.butyl-4.cycloh€xylmethyl-2,2*diflu- 
oro-19-(3,A,5-trimathoxyph«nyl)acttyl-10-trim«thylsilylm«thyl. 
13, 16,19-crioxa-3,6,9, 12-t€traoxo-nonadncainic acid isobucylaittidc. 

(2R,4S,5S,8S,llS)-6,9,12-triaxa-ll-admantylmcthyl-2-chloro-5-cy- 
cloh«xylmethyl-8-butyl-A-hydroxy.7, 10,13- trioxo-15, 18,21, 24- te- 
traoxa-p«ntacosanic acid butylamide. 

(2R,4S,5S,8S,llR)-6,9,12-tria2a-ll.trim«thylsilylmethyl.2-(E-2- 
but«nyl)-5-cycloh«xylm€thyl-8-butyl-4.hydroxy-7,10,13-trioxo-15, 
18r21,24-tecraoxa-pentacosanic acid bucylaiDide. 

(2R,4S,5S,8S,llR)-6,9,12-tria2a.ll-trim«thylsilylnethyl.2-chlo- 
ra-5-cycloh«xylmathyl-8-butyl-4-hydroxy-7 , 10, 13- trioxo-15 ,18,21, 
24*C€Craoxa-p«ntacosanic acid butylamidt. 

(2Rt4S,SS,8S,IlS)-6,9tl2-criaza-ll-admantylnethyl-2-fluoro-5*-cy- 
cloh«xylmathyl-8-butyl-4«hydroxy*7 , 10, 13- trioxo-15 , 18 , 21 , 24- te t ra 
oxa-pantacoaanic acid butylamidt. 

(2R»4S,SS,8S,llS)-6,9,12-triaza-ll-benzvl-2-chloro-5-cyclohexyl- 
methyl-8-butyl-4-hydroxy-7, 10, 13- trioxo-15, 18, 21,24- tetraoxa-pcn- 
tacosanic acid butylaaida. 
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(2S,4S,5S,8S.llS)-6,9,12-tria2a-ll-adnantylmethyl-2-fluoro-2-ine- 
. thyl-5-cycloh«xylmethyl-8.butyl-A-hydro)cy-7,lO,13-trioxo-15,18.- 
21,2A-tetraoxa-p«ntacos«nlc acid butylanid*. 

. (2R,AS.5S)-6-a2a-2-(E-2-butenyl)-5-cyclohejcylmethyl-4-hydroxy.9.. 
12,15,18-tetraoxa-7-oxo-nonadtcanic acid butylamid*. 

(2R,4S,5S,8S,llS)-6^9,12-triara-ll-adBantylm«thyl-2-azido-5-cy- 

cloh«xylm«thyl-8-butyl-4.hydroxy-7, 10. 13-trioxo-15. 18,21, 24-te- 
traoxa-pentacosanic acid butylamide. 

(2R.4S,5S.8S.llS)-6,9a2-triaz«-ll-btnjyl-2-(l-m«thylethylthio). 

5-cyclohexylmathyl-8-butyl-4-hydroxy-7aO.l3-trioxo-15.18.21.24- 
tetraoxa-ptntacosanlc acid butylaaide. 

(2R. 4S , 5S , 8S)-6 , 9-dia2a-2-(E-2-butanyl ) -5-cyclohexylme thyl-4-hy. 
droxy-8-(4-iBidazolylm«thyl)-12 , 15 , 18 , 2;-t€traoxa-7 , 10-dloxo-doco 
sanic acid butylamide. 



(3S,4S,7S,10S)-5,8,ll-triaza-7.butyl-4.-cycloh«xylm*thyl-3-hydro. 

xy-10-(2-thi€nyl)mtthyl-l4,17,20,23-tetraoxa-6.9,12-trioxo-te- 

tracosanoyl(L)-leuzin«-2-picolylaBid«. 



5. Process for the production of corapunds of formula I, 
characterised in that 

a) a compound of formula 

0 

Ri-O-((CH,).-0).-(CH,)„-tf-C-Q II 



wherein Rj, w, o, a and n possess the definitions given in 
claim 2, and Q denotes a hydroxyl or a p-nitrophenyl radi- 



• 
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cal, 

is reacted vith a compound of formula 

H-A-B-C-D III 

vherein A, B, C and D possess the definitions given in claim 
2, or 

b) a compound of formula It vherein R) is a hydroxyl radical 
and R< is hydrogen* is. oxidised to a compound of formula I, 
vherein Rs and R< together form an oxo group* 

6. A compound according to anyone of claims 1 to 4 for use as 
a medicament. 

7. A compound according to anyone of claims 1 to 4 for use as 
a renin inhibitor. 

8. A compound according to anyone of claims 1 to 4 for use as 
an antiretroviral agent. 

9. A compound according to anyone of claims 1 to 4 for use 
against hypertension and cardiac insufficiency. 

10. Pharmaceutical composition containing a compound according 
to claims 1 to 4 in pharmaceutically acceptable form in 
association vith pharmacologically acceptable adjuvants 
and/or diluents. 
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11. Use of hydrophilic renin inhibitors according to claims 1 to 
4 for cha preparation of Mdicaaants for the treatment of 
hypertension and cardiac insufficiency. 



12. Use of hydrophilic renin inhibitors according to claims 1 to 
4 for the preparation of aedicanents for the treatment of 
diseases caused by retroviruses. 



13. Use of the pharmaceutical composition according to claim 10 
for the preparation of medicaments for the treatment of 
hypertension and consestive heart failure. 



14. Use of the pharmaceutical composition according to claim 10 
for the preparation of medicaments for the treatment of 
diseases caused by retroviruses. 



15. A compound of anyone of claims 1 to 4 for use as a pharma- 
ceutical. 
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